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INTRODUCTION
Meningiomas are slow-growing neoplasm of meningothelial cells attached at inner surface of dura mater, with remarkable morphological spectrum. [1] [2] [3] Their WHO classification grades them into three grades with 15 morphologic types of meningiomas [2] included in these grades.
The WHO Grade I meningiomas include two distinct variants of secretory and metaplastic meningiomas. [4] Metaplastic meningiomas are characterized by focal or widespread mesenchymal components, which may be osseous, cartilaginous, myxoid, lipomatous, and xanthomatous, occurring singly or in combination. [2, 3] Among this list, lipomatous meningioma is reported by most authors as a meningothelial intracellular lipid accumulation rather than true metaplasia. [2] [3] [4] [5] Secretory meningioma is characterized by the presence of eosinophilic hyaline inclusions defined as "pseudopsammoma bodies" which are periodic acid-Schiff (PAS) positive and not stained by von Kossa stain. [6] Our meningioma case had combined features of lipomatous and secretory components, which is an infrequent histological subtype of benign WHO Grade I meningioma. [1, 5, 6] Till date, only two such previous cases of meningioma comprised secretory and lipomatous components have been reported, [5] thus making this case as only the third reported case in the world.
CASE REPORT
A 40-year-old Indian female presented with intermittent headache and progressive diminution of vision for the past 1 year. She denied any history of trauma or infective process and history was unremarkable. The physical examination revealed no palpable scalp mass or cranial nerve deficits. There was no abnormal This is an open access article distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 3.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as long as the author is credited and the new creations are licensed under the identical terms.
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Brief Communication gait. Sensory and motor examination was within normal limits. Systemic examination also did not reveal any abnormality.
With clinical diagnosis of intracranial space occupying lesion, the patient was subjected to magnetic resonance imaging (MRI) brain which revealed 6 cm × 4.4 cm × 4.1 cm, extra-axial dural-based tumor mass in the left frontoparietal region, compressing the brain with associated perilesional edema [ Figure 1a ]. The diagnosis of meningioma was offered and surgical excision was planned.
The tumor was completely resected and sent for histopathological examination. The gross examination of meningeal tumor revealed a well-encapsulated, globular mass of 5 cm × 5 cm. The cut surface was white, soft with few cystic areas [ Figure 1b ].
On microscopy, in addition to typical whorls of meningothelial cells, the tumor showed two components, secretory areas with The meningothelial cells were uniform tumor cells forming whorls surrounded by thin fibrocollagenous septae. Within whorls, epithelioid tumor cells were seen with fuzzy ill-defined borders, resembling a syncytium. These cells were polygonal with moderate amount of vacuolated eosinophilic cytoplasm, round to oval mildly pleomorphic nuclei, and inconspicuous nucleoli. There was no mitotic activity, necrosis, or hemorrhage. Also admixed with meningothelial cells, the tumoral lipid content resembled mature adipocytes with peripherally displaced nuclei [ Figure 3a and b].
There were eosinophilic, PAS-positive pseudopsammoma bodies admixed with meningothelial cells. These bodies were loosely On immunohistochemistry (IHC), strong positivity was noted for Vimentin in both secretory and lipomatous areas [ Figure 3c ]. Tumor cells also showed focal positivity for epithelial membrane antigen (EMA) [ Figure 3d ].
Based on histopathology and IHC, this rare case was reported as meningioma with coexistence of lipomatous and secretory components (WHO Grade I).
DISCUSSION
Meningiomas make up to 30% of all primary brain tumors, [4] which are slow-growing with many rare subtypes of meningioma. [3, 4] The incidence of this central nervous system tumor is higher in females with female-to-male ratio of 2:1 and it increases with age. [4, 7] Brain invasive (WHO Grade II), atypical (WHO Grade III), and rare anaplastic/malignant (WHO Grade III) meningiomas are rare and considerably more aggressive. [3, 4] Nearly 80% of all meningiomas are of the WHO Grade I type. [4] Meningiomas are neoplasms arising from meningothelial cells, probably from pluripotent arachnoid cap cells. [4] Headache and seizures are common complaints, apart from complaints related to location, size of tumor, and evidence of raised intracranial pressure. [2, 4] Our patient had complaints of headache and diminution of vision without seizures.
On MRI, meningiomas are isointense to cerebral cortex and avidly contrast-enhancing extra-axial dural-based intracranial tumors. Areas of hemorrhage, cyst formation, or metaplastic alterations can be picked up well on radiological study. [2, 4] Furthermore, perilesional edema has been known to occur more commonly b a
Figure 2: (a) Microphotograph shows all three tumor componentsmeningothelial cells, adipocyte-like cells and secretory areas (H and E, ×40). (b) Microphotograph shows secretory component within the tumor (H and E, ×400). Inset -Pseudopsammoma bodies within the secretory areas (PAS, ×400)
b a with secretory meningioma due to vascular endothelial growth factor production by tumor cells with resultant increase in blood supply to pial vessels. [2] Due to complex embryogenesis of meninges, meningiomas present with many histological variants. The formation of mesenchymal tissue inside these tumors such as bone, cartilage, and fat is known to occur and is caused by metaplasia of the tumor cells. The subtypes of WHO Grade I meningioma incorporate metaplastic meningiomas. [7] The rare adipose form is one of the metaplastic differentiations of meningiomas called lipomatous/lipoblastic/ vacuolated/lipo-meningiomas. [7] On extensive search only, around fifty reported cases of lipomatous meningiomas are found till date. [2] The detailed study of Mayo-clinic case series from1983-1998 revealed the incidence of lipomatous meningioma as 0.3%. [2] It is recently called as lipidized meningioma over lipomatous meningioma because most authors agree that it does not represent a true metaplasia of meningothelial tumor cells. The later conclusion was based on ultrastructural study which revealed that lipid-laden cells featured desmosomes, interdigitating cell membranes and lipid droplets not bound to the cell membrane. This means that they occurred due to lipid accumulation which was secondary to metabolic abnormality of tumor cells rather than true metaplasia of tumor cells. [2, 5] The cytoplasm of the lipidized tumor cells are filled with large fat droplets with nuclei shifted to the periphery and are mainly filled with triglycerides. [8] Tumoral lipid content varies from 10% to 30% with Oil Red O stain positivity. [1] The lipomatous variant must be differentiated from xanthomatous variant of meningioma. The later has tumor cells with centrally placed nuclei and numerous cytoplasmic fat vacuoles composed of cholesterol or glycogen. [8] Lipomatous meningioma must be differentiated from lipoma and other malignant tumors such as metastatic mucinous carcinomas, giant-cell glioblastomas, pleomorphic xanthoastrocytomas, and some glioblastomas as treatment varies for them. [8] Lipomatous meningiomas show both mesenchymal and epithelial properties as they show immunostaining for both Vimentin and EMA in the adipocyte-like tumor cells. [8] Secretory meningioma is benign, WHO Grade I meningioma characterized by focal epithelial and secretory transformation of meningothelial cells. Its incidence reported in various studies ranged from 1.1% to 4.4% of all meningiomas, except one study which reported its incidence accounting for 9.3%. [6] Its female-to-male ratio is 9:1. [9] This tumor is characterized by PAS-positive, diastase-resistant and von Kossa negative, "pseudopsammoma bodies." These are small, round, eosinophilic bodies surrounded by clear halo at places. [6] Secretory meningiomas have basic growth pattern of meningothelial type and rarely by mixed type or fibroblastic or angiomatous type. [6] The mechanism by which individual neoplastic cells containing intracytoplasmic lumina and accumulated secretory products on ultrastructural studies is unknown, but it is linked with altered glycosylation of tumor cells. [6] In addition, some pseudopsammoma bodies are seen to be located extracellularly, lacking obvious lumina on IHC. [6] On IHC, the secretory areas are positive for both epithelial, secretory markers (carcinoembryonic antigen, EMA, cytokeratin) and mesenchymal, Vimentin marker. [6] EMA is most commonly used meningioma marker which yields patchy positivity in most meningiomas. [10] Vimentin is a useful marker to differentiate meningioma from metastatic carcinoma. Negative Vimentin immunoreactivity can exclude either a benign or malignant meningioma. [10] The assessment of proliferative index of tumor is measured with the antibody MIB-1, the clone of which targets the proliferation marker Ki-67 in paraffin embedded tissue. MIB-1 labeling indices above 5% suggest a greater likelihood of recurrence and is helpful as an adjunct to grading in borderline atypical meningioma cases. [10] As strong positivity was noted for Vimentin and patchy positivity was noted for EMA in the tumor cells within adipocyte-like cells and in secretory areas, diagnosis of meningioma with histological admixture of both secretory and lipomatous (metaplastic) meningioma was made in our case.
Yamada et al. [11] diagnosed the first neurological case of secretory meningioma with lipomatous (metaplastic) component. Matyja et al. [12] reported the second case in a 58-year-old female with right temporal lobe tumor with similar diagnosis. In conclusion, this case is only the third reported case of secretory meningioma with lipomatous (metaplastic) component with dural-based, tumor mass in left frontoparietal region; it highlights the multipotency of phenotypic transformation of primary meningothelial cells. This rare tumor behaves in a fashion similar to benign meningioma of WHO Grade I type.
